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COMPLETE SPECIFICATION 
MethodofProducingraWaterSoIubleCoffeeCon * 

by the Mowing statement:- ° 2"°** t^chlorogenic compounds and 

« ™ sIFf Srf • 

matel, 17% „f f„ s , U0 B f. 31 "\ f "eg™" a result of exp.rtaa.u « seaIcIl r „„„ 

by Dr. S. C. Prescott, of Ma ra ch 0 «tt, iW | Bdi 'SK* ™, 2? « J?™. <*» oxi- 
[Prfce 3s. ™* S""*"* » the Improvement 90 



35 »nd 
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in the liquoring qualities of a coffee beverage broken or otherwise damaged and therefore 65 

dJKd in an aqueous solution, they jh»vm* _ in concentrate by extracting 

5 coffee borage with a yery agreeable asmn constituents from disinte- 70 

gency and also conmbute a much better ^ ^ bg pr 

in the industry for producmg ib ^ ggj ^ b me b ean S are fet decorti- 

the coffee beans, as available^ ffli&mg ™te mechanical or other means, whereby 

15 beans are .extracted g «VX let sS'anTmuctgl but still rlmain 80 

20 MwaB^stais-yJJJ nants of the mucilage still cling to the coats 85 
under vacuum in ^..f^L^SSs in which the beans Ire enclosed. In order to 
tilled off the fl ^^ fln a ^LCtf D S eHminate these remnants of the sticky muci- 
which form the flavour an dfheat^ «*Uk ^ Qr more pre . 

roasted coffee beans, and the resul *nt ^ ne | | e ^ parcnme nt-like coats, to an inten- 
25 concentrate has lost s ^™^Lri\^sted s ve rinsing in water, until the sticky mucilage 90 
flavour and aroma, which characterise roasted ™™J mi in ±e wa J r in which 

coffee beans. they are rinsed. 

Any one famhiar with the steps of process- ^ watfir is entjrdy off, I 

ing coffee beans knows that the cottee tree s commimite ^ un f er mented coffee beans, to- 
30 fruits, also called cherries, which, when ripe, her with ^ parcbmen t-like coats, into 95 
are of deep purple-crimson colour, contam g ted homogeneous mass, 

sealed within them the so-called coffee beans. whgn ^ parchment _ii ke ccats are dry, 
In order to remove the coffee beans from the . faecome very britt i e and break off into 
cherries, they are broken or pulped, and the j. ht particleSj which are eas ji y wm - 

35 coffee beans are separated from the thick n(J ^ ed off _ The unprocessed raw coffee beans, 100 
outer skin and from the mucilagmeous sud- ^ or withoilt coatS} st in remain covered 
stance adhering to the skin. ^ v na tural spermoderms, and so they 

After the broken outer skin and the muci- ^ disintegrated into a homogeneous mass of 
laeineous substance are separated from the raw co{ f ee beans. 
An T>u\ped mass, the coffee beans remain enclosed After the unfermented coffee beans have 105 
m parchment-like coats and are covered with b een disintegrated with or without the coats, 
tinv spermoderms, which, according to their x extra ct by hot water or steam, the water 
colour are called silver skins. soluble constituents of the comminuted coffee 

t„ Ap modern industrial manner of pro- beans, and separate from the obtained solu- 
a* i^^^ed^neS«i thecal- tion the water insoluble parts of the beans. 110 
45 tationf fa^StoS the beans J ex- The second and the most important step m 
froTthT cherries they are submitted my process involves the oxidation of the water 
^ ivtS separate ^Se rreatnrents, including soluble constituents of coffee beans, especi- 
to several^ separate OTQe ncci , s tannin-chlorcgenic compounds in 

« STiSrSSS'^^^^^ Xous solution, by exposing the solution to 115 
50 beans, still ^^JV 0 !* j,,., th sm to the action of oxygen in an oxygeneous 
enctosures, ** n ^J*^S b £S or atmosphere such as the oxygen of the air. 
S^lh^^S5aS^b«S&Stl* The oxidation is most effectively obtained in 
trays. to ™^^S^s they are then the presence of an innocuous inorganic oxi- 
dried parchment-hke ^f^^^p. catalyst. Potassium permanganate is 120 

55 ^^t^SfiihS^% used'to particular advantage, with the result 
f-S 3 !S rinTnarticles are thereafter win- that, when the extracted water soluble consti- 
brittle and Ifjfj'^^ ( c _ mcnts are oxidized in aqueous medium and 
nowed off. fbearT are torn off by converted into instant coffee, the instant 

derms) on the cottee ° eans ar ^ coffee acquires a superior aroma and flavour, 125 
60 and an agreeable astringency. The resulting 

^te^^ESS^SxS beverage Is reddish-brown in colour 
coffee beans as they are ™ g Oxidation is most effectively obtained when 

S^£Tb^Sw~cM« the oxidising catalyst is introduced into the 
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15 iSw./ 0 5 qUe0US medium - Oxidation was ^ I , s P r ?y drying in a mailer so that 

15 effected under the conditions specified above l^L T Utll]Zed for TO drying of the ex 

-mmmmmm 



lates and -. 
constituents 



coag^ation or condensation during exposure derLl fl™ • con centrate in po , w . 1U:> 

of the solution to oxidation under ekvated w5 C 3 UIres the fla ™ur and aroma of 
temperatures, I submit the solution to Se & r °t Sted coffee be! ™- 

60 appropriate for spray drying Onlv S to be ^derstood that raw conW h M 

unoxidized concentrate i^ formed do 1 1mm T-* m a PP ro '™ely 3.5 to 442y ,, e 

duce into the concentrate SuTftmed ^ k' fsT^^' ° f Whict «PP««ffily 584sT 125 

nocuous oxidation catalyst, pXably mtas" "P" tasslum .?™oxide (K a O) and 1 Jfy f s 
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Zusammensetzung der Menschli^en Nah- ces ^ liminate fcom ^ solution some in- 

fl" fctoing examples— ^"'PJ ^ c0 „ is „ nc , appropriate for spray 

Pttamhib 1 drying the concentrate into a powdery state, 

to order to .S oofee tana from In contrast to the methods "Stoma,* 

m Iter* the water has been entirely drained the spray drying chamber. of app™tely 

25 tfloiSI coffee beans," together 60° C-, whereby no reducmg sugar and no 90 

&to d SSS^ Wtoata " Ca S^n f ni S of the solids particles 

if SmeS coats are dried, during the spray drying ensures that substan- 

menled ^w^b'eSll remain covered the spray drying chamber and established 

Xtheir na= spermcdenns, and so they *at no reducing sugars and na caffeol were 

35 are ^integrated into a homogeneous mass of fcmed. ^ ^ ^ ^ 

13 Vmthc coSr b«ans are disintegrated of the chemically unchanged coffee extract do 

P Xfthe e insoluble parts of the coffee beans changed into reducing sugar cafieol is formed, 

4<5 w^™SffidKMl«i on » Iintro - and there are developed m the roasted pow- 110 

45 dS into the Sution of the water soluble dered coffee extract the flavour and aroma of 

rvnsrituents of the coffee beans an inorganic roasted coffee beans. _ 

- W^^teW cSsm/art'^lt Si 'coK.t ^ " 5 

55 nLtigK Vast one hour at a temperature temperatures remain m the final product, 
below the boiling point of water, but not p YAUPT1J ? 

5aS%£ \7^"*s *e I integrate JSffl 'processed raw dry 

SSlfaiSS u5e rSuo^fhStmg, mass, and extract by watlr or steam the water 
^*T™n^ of the catalvst introduced, soluble constituents of the dismtegrated 
SteSaS^^K-"" COffeebeanS " After the insoluble parts of the 
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beans are separated from the solution, I intra- - "~ p^TTl " 

, innocuous ^ttalto'.S In SIT iS"^ 1 oxida - 65 

5 expose the solution for oxidation tX o^T a- j 1 ™*? soluble constituents of the 

of Wgen of the *SfeSS>^hS coffee & ^ 

pleted, th solution is S3! «T vated temperatures lower than the boiling 
15 centrate so obtained is snrav drirf 5n^ . 9™™™ coffee tester the solution is 

Examples £mST ? < Sf? ed the foregoin & 80 

I extract the water soluble constituents of Thf AL^.? - 

20 already roasted coffee beans by methods of ww. d f Sm " on Wgeneous atmosphere" 

extraction Known in the mdusSy *V&T1 §^3*%.* 

insoluble parts of the disintegrated roasted 1 A Jr, • 

coffee beans have been separated from he wateAlnufl^ r P £ mg aa ^ ateA 8 * 

solution, I introduce into the •oluti^Tn }T • oxidized coffee extract, which 
25 noc^norganic "offiS SZZ e T*T S ? aqU£0US e ^ctfrom 

30 lower than 30° C until as ffiK ■ 0De h( T . and 1111111 the water «*«Me 

qualified coffee Vestef'the SSTS & S^^tjSS? " ^ * ^ 

quately oxidized and has acquired an asre- d< *!f ™ s extract medium. 

able ^stringency. After ttj FS*?^ 95 

mitted to filtration and evaporation of the daimed 1 Claim f ^ ^ff ,^ XKt 35 

35 excess water in the solution, the resultant con- extra-f if heS? m , * ^ a< * Ua>US 

centrate is spray dried into a nowder atTn rifnn V d , to a tem Perature higher 

oxidized coffee extract. 

40 Example 4 wate/soE* oS^T^ an 

In a variation of the process described in SedT, rt,^ i ^ d ^ extract as 

the foregoing examples £r oxtdatnoftne S fnfeg^t VtaSfacS 

water soluble constituents of the coffee beans aqueous exteact introduced mto the 

50 remove the excess water until the consistency claimed in Claim 1 k which th?TL 

appropriate for spray drying is attained! extract obtaineeffrom SedSemted^ffee n« 

concentrate for oxidation for at least one houf powdered coffee eftracl „ n 
m an oxygeneous atmosphere, at temperatures 6. A process for m m „' n „ „ • . 120 

below the boiling point of water, but not lower water soKe Sl£F Tfff e^xZT^ 

than 30° C, and finally spray dry the concen- claimed in Claim 5, in which the ™™ T 

60 rate mto a powder and roast the powder in is spray dried to atemZ^Lr^™^ 

the manner described in the foregoing 60° C. £e mperature not exceeding 

e " ampCS ' 7 - A P tocess f °r preparing a water soluble 125 
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solid oxidized coffee extract consisting in an oxygeneous atmosphere in presence of an 

removing the outer skins and mucilaginous innocuous oxidising catalyst until the water 

layer from the coffee cherries, substantially as soluble constituents of the coffee beans are 

they come from the coffee trees, disintegra- oxidized in the aqueous medium, concentra- 

5 ting the resulting unfennented coffee beans, ting the aqueous extract to a spray drying con- 35 

preparing an aqueous extract from the dis- sistency, spray drying said extracted concen- 

integrated beans, introducing an innocuous trate at temperatures such that sucrose in the 

oxidising catalyst into the aqueous extract, concentrate is not converted into reducing 

heating the aqueous extract at an elevated sugars and caffeol is not formed, and roasting 

10 temperature below the boiling point of water the coffee solids at coffee roasting tempera- 40 

in contact with an oxygeneous atmosphere for tures. 

at least one hour and until water soluble 9. A water soluble coffee concentrate as pro- 
constituents of the coffee are oxidized in the duced by the process claimed in any of the 
aqueous extract medium, removing water from preceding claims. 

15 the oxidized aqueous extract to form a water 10. A water soluble and oxidized coffee ex- 45 

soluble oxidized coffee extract under condi- tract produced from unfermented coffee by 

tions and temperatures such that sucrose in oxidizing an aqueous extract of unfermented 

the solution is not converted into reducing coffee in an aqueous medium at elevated tem- 

sugars and caffeol is not formed, and roasting pertures below the boiling point of water in 

20 the coffee solids at coffee roasting tempera- contact with an oxygeneous atmosphere. 50 
tores. 11. A water soluble and oxidized coffee con- 
8. A process for preparing an improved centrate as claimed in Claim 9, in which 
water soluble oxidized coffee extract from water has been removed from an aqueous ex- 
disintegrated unroasted coffee beans consisting tract of unroasted coffee to produce a water 

25 in preparing an aqueous extract from the dis- soluble coffee extract at a temperature at 55 

integrated beans, heating the formed aqueous which sucrose is not converted to reducing 

extract, for at least one hour, at an elevated sugar and caffeol is not formed, and the extract 

temperature below the boiling point of water, has been roasted at coffee roasting tempera- 

but higher than the natural fermentation tern- tures. 

30 peratures of raw coffee beans in contact with RAMON PERECH. 

PROVISIONAL SPECIFICATION 

Method of Producing a Water Soluble Coffee Concentrate 

60 I, Ramon Peeech, cidzen of the United exposing to high temperature of some 260° 90 

States of America, of 915, West End Avenue, to 300° C. or even higher. 
New York, State of New York, United States The water soluble constituents of green 
of America, do hereby declare this invention coffee beans consist of protein, caffeine, 

to be described in the following statement: tannin-chlorogenic acids, sucrose, fats (some 

""'\ etc. On dry basis there are some 95 



The present invention relates to a new im- 17%), etc. On dry basis there 

proved method of production of dry water 8.62% of sucrose, some 9.2% of ts 

soluble concentrated dehydrated coffee pro- pounds, 1.20 to 1.31% of caffeine, etc. (see 

duct known by the popular name of instant " Report of Investigation of Coffee ", by Dr. 



run corn- 



coffee. S. C. Prescott, of the Massachusetts Insti- 

70 All the variations of instant coffee avail- tute of Technology). 100 
able on the market differ from the freshly After all, caffeine is a minor compound of 

roasted coffee by lack of flavour and aroma coffee taste, but is highly appreciated for its 

of freshly roasted coffee beans. stimulating and diuretic properties, whereas 

Only my new method, as described below, sucrose, tannin compounds, and fats are the 

75 assures that the instant coffee, made accor- most important constituents the presence of 105 

ding to this my invention, when dissolved in which in coffee beans, produce the flavour, 

water, produces a coffee beverage with best aroma and colour all three properties highly 

aroma and fully bodied flavour. _ appreciated in coffee drinks. 

One familiar with the inevitable steps, When coffee beans are duly roasted, from 

80 required for producing instant coffee, as it is the original 8.62% of sucrose, in roasted coffee 110 

generally made, will understand why all the beans remain only 0.8% of soluble sucrose, 

variations of the instant coffee produced to while the other 8% of the original sucrose 

date, are losing the flavour and aroma which disappear in the early roast, forming reducing 

the coffee beans acquire when roasted, whereas sugar, and much of specific flavour, aroma 

85 the produced instant coffee acquires a tang of and colour are due to the reducing sugar. It 115 

roasted hay. is explained by the fact that when sucrose 

It is well known that the coffee beans (QsHojO,,) is exposed to a high temperature 

acquire their specific roasted coffee flavour much higher than the melting point of sucrose 

and aroma only after they were roasted by (185° C.)— of some 300° C, by polymerisa- 
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tion, the sucrose becomes reducedand forms usins as catnW ™* • ~~~~ 

higher molecular, reducing sugar compound So l « £ pofwran permanganate 
which, as stated above, conduces to me freTS^Jd^ ^ ™ tmt C ° fee P roduced 
development of aroma, flavour and colour of fo™,,?^ ta ° n £ com P°"^s in solu- 
5 the roasted coffee beans. ^iST'S ,B W k astringency and the 

It has been also established that flavour f f ^ 13 Ied ^ brc ™ * «d«ir. 70 
and aroma of roasted coffee beans come X in^Zl 7 * x P. enmeMa l work I also per- 
from the volatile oily compound known as ^^LZ^Tt^ ** - Same wa y of th * 
caffeol (C 8 H 1002 ) formed durmg the routing Ioas 3 c Xf ^constituents of already 
10 of the coffee beans, when a number of com! of ie fi£ dm fn?^ i^*^ Inspite 
P^chemical and physical changes are taking kw| th an ^ asS^^SS 1 ^! " 

By exposing the coffee beans to high tern- S J Ijt S ° « t10 ? of water sc4uble ccnsti " 
perature-carbon dioxide is formed; but ?S fjZff * ^ ^ eVer ' 1 c ' btained 
15 when the roasted coffee beans are^ooled off coffee orXf * ^ instant 
and are ground for processing into instant TWsfcL « 80 
coffee more than 50% of the carbon dioxide by the fS 2 1 astrm W is explained 
are volatilised and when the ground coffee is roasted & W <n W , C °f ee , beans are 
submitted to further processing, especially contents 7 *** 5 ° /o ° f their tannin 
20 during process of evaporation under vacumn S * 

the carbon dioxide is completely Sated' trate fSe^SSf J^l P erformed > 1 ^oncen- 85 

Similar to caffeine, tannin compounds are Sts of co ff- 1- ^ C0QSti " 
also constant constituents of coffee beans, and SSred for £>noS ^ I cms ™™V 
it is really amazing that until now neither the Zy powder eC ° n0mlcal W d ^g into a 
25 coffee industry nor the research did nav the nZuZ tl" t 

due attention^ the importance oFrhe' ta^ corSSted sTul^-^ J* 90 

constituents in the coftee beans for creating bean^fo , J^Si c ° nstlt ? ellts of coffee 
an appreciable flavour in coffee, parXrif tmes fS^ST^ ^ e J eV ? ted tem P era - 
in the instant coffee, which, as most of the St the .SSfi, ^7 ^ k a wa ^ 
30 instant coffee consumers complain, has ^ **• Spny heat does »« 

of roasted hay. P 3 t3ng gSS?."^ cbenucal or Physical changes in 9 5 

Many years of experimental work proved „ Xinl ^ , co ™ te - I perform the 
that, as indicated above, the 9.2% of tannin TtZ ! ™ temperatures when the 

compounds in the coffee when oSd^dTa 2^7^ the^T* 55 „ "i 50 " P' 5 
35 degree, the oxidized tannin compounds will solids XZ *T ™ ,1 ^ P° wd ? ed coffee 

greatly contribute to the improvement of The ^ aS ph^X L^^^ 100 
hquonng qualities of coffee drinks, since the Y P h y slcall y unaffected, 
tannin compounds when oxidized provide the A more adequate additional cooling of the 
40 ™™t^ m a 311 -u greeable astrin gent s f ds is perfectly accomphshed by admitdng 

40 property, and also contribute, that when the atmospheric or conditioned air chrectlv into 
resultant instant coffee is dissolved in hot the spray-drying chamber through a skw : inlet 105 
water, it produces a red-brown colour, ±ns assuring that the sucrose will not be con' 
greatly appreciated in the coffee drinks. verted into reducing sugar, that no caffeol 
By the usual method of producing instant ™ u b e formed, and that the only physical 
45 coffee, the coffee beans are roasted, ground that will take place is that the f S 

and water soluble constituents are extracted solids become converted into a drv 110 

by hot water or steam. Therefore, after the P°wder. 

tion,_ mostly under vacuum. Together with duced. Only th?n th Tcafffnl SLt^ pr °" 

60 proper to roasted concentrate. Ao in »k- • . u "r aare - 

The new and important step of my this tJaJF fl mStmt C< ? ee P roduc ed by my 

invention is to oxidi(e the tannfn oo^uS on^y'fn' S &^^«- dCTd °r 123 

of the coffee beans in solution in an atmo- it Z£ \<* W P ^ P rodu ? u o n > when 

sphere o oxygen, on desire in the presence of fessuil ^ d ^% %Zf 8 ° ^J™^?™- 

65 an oxidizing inorganic catalyst, preferably coSer? the aKomXetopId 
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during the last step of processing, remain with 
the final product for good. 

As oxidizing catalyst I prefer to use potas- 
sium permanganate (KMn 2 0 4 ) 3 but other in- 
5 organic oxidizing compounds, like hydrogen 
peroxide, etc., may be used as catalyst. 

The raw coffee beans contain some 3.5 to 
4.41% of inorganic matters of which some 
58.48% is potassium monoxide (K 2 OJ and 
JO 1.45% of manganic oxide (Mn^). Thus, 
by introducing minute quantities of potassium 
permanganate as catalyst, I introduce no 
foreign matter, as potassium as well as man- 
ganese are natural constituents of the coffee 
15 beans. 

(See "Chemical Zusammensetzung der 
Menschlichen Nahrungs-und-Genussmittel", 
by Dr. Joseph Koenig, Vol. 2, page 378, and 
also Chemistry of Coffee, by Dr. Ernest 
20 Lockhart, of the Coffee Brewing Institute of 
America). 

The scope of the invention will be fully 

jIT Tf^rBt-nnd fmm tbp dffsrriptHWI set forth in 

the fallowing examples: — 

25 Example 1 

I disintegrate a batch of raw coffee beans 
into a homogeneous mass and by the known 
in the industry method of extraction of 
soluble constituents from vegetable matters, I 

30 extract the water soluble constituents of the 
disintegrated coffee beans. 

After the insoluble parts of the disinte- 
grated coffee beans are separated from the 
resultant solution of the water soluble consti- 

35 tuents of the coffee beans, I introduce into the 
solution as catalyst an inorganic oxidizing 
compound, by dry weight of the tannin com- 
pound in the solution preferably some 0.01 to 
0.03% of potassium permanganate (KMn.OJ 

40 and expose the solution for oxidation in an 
oxygeneous atmosphere even to the action of 
the oxygen of the air, under a constant heat- 
ing at a temperature below the boiling point 
of water, but not lower than 30° C. (84° F.) 

45 until by the determination of the qualified 
tester the tannin compounds in the solution 
are oxidized to the required degree. 

The period of time the solution is to be 
exposed for oxidation and the percentage of 

50 the applied catalyst may be increased or de- 
creased depending on the composition and 
the tannin contents of every individual batch 
of coffee beans and the desired degree of 
oxidation. 

55 To reduce the solution to the required 
degree of consistency and to eliminate the ex- 
cess water in the solution, I submit it to eva- 
poration preferably under vacuum, until the 
concentrate attains the consistency required 

60 for economical spray drying the concentrate 
into a powder. 

The formed concentrate I spray dry into a 
powder under the lowest technically admis- 
sible temperatures, required for converting 



concentrates into dry powder, carrying out the 65 
spray drying in a way that no chemical or 
paysical changes in the solids of the formed 
concentrate can take place. I obtained per- 
fect results by spray drying at a temperature 
when the outlet temperature was of some 70 
55 to 60° C, and in this way no physical 
or chemical changes in the powdered extract 
were noticed. 

The operative cooling of the solids par- 
ticles during the spray drying provides the 75 
assurance that no temperature which may 
cause any chemical or physical change in the 
powdered dry extract may result. I even applied 
more adequate additional cooling of the solids 
which I accomplished by admitting atmo- 80 
spheric or conditioned air directly into the 
spray drying chamber through a cold side 
inlet, and established that no reducing sugar 
and no caffeol were formed. 

Only after the so chemically and physi- 85 
cally unchanged coffee extract in dry pow- 
dery form is produced, I expose the same to 
action of high degree temperature, required 
for roasting of coffee and its derivatives, until 
the required degree of chemical and physical 90 
changes were completed, and when most of 
the sucrose in the powder is converted into 
reducing sugar, caffeol is formed, and the 
desired degree of flavour and aroma are 
developed, much superior to any brand of 95 
instant coffee ever produced. 

The instant coffee produced by my new 
above described method, after development 
the aroma and flavour, does not undergo 
any further processing and is filled directly 100 
into closed containers, therefore the developed 
flavour and aroma remain in the produced 
instant coffee for good. 

Example 2 

I place into a container a batch of raw 105 
green coffee beans, and cover these beans 
with boiling water to soak them until they 
are thoroughly drenched. These drenched 
coffee beans I comminute into a slurry mass, 
and by the industry known ways, I extract HO 
the water soluble constituents of the disin- 
tegrated coffee beans. 

After the insoluble parts of the beans are 
separated from the solution, I introduce into 
the resulted solution as catalyst an oxidizing 115 
inorganic matter in minute quantites like 1.01 
to 0.03 % by the dry weight of the tannin in 
the solution. 

This solution with the added catalyst, I 
expose for oxidation to the action of oxygen 120 
or the oxygen of the air, under a constant 
heating under a temperature not lower than 
30° C. until the tannin compounds in the 
solution become oxidized in the desired 
degree. 125 

To reduce the solution to the desired degree 
of concentration I submit it to evaporation, 
preferably under vacuum, until the concen- 
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pmc. t i. StE SSM^ dbiS 1 L ° 2 

« . Example 3 **** atctt concentrate is formed T on 

frl , Pr °^ UCe an ™P rOTe d instant coffee 2™^^ ta «flffc 

n, London, W.C.2, from which copie, may be obtain^ 
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